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tiring the process of discus throwing, wound up positions are
observed where the upper parts
of the thrower and discus system
rotate clockwise in relation to the lower parts.
In other words, the hip axis rotates clockwise
in relation to the line connecting the two
feet, the shoulder axis is rotated clockwise in
relation to the hip axis and the right arm is
rotated clockwise in relation to the shoulder
axis. Subsequently, the system unwinds, and
the upper parts catch up with the lower parts.
There are two main cycles of the windunwind sequence. The first is at the back of
the circle, during the preliminary swings,
where the upper parts of the system rotate
clockwise in relation to the lower parts, and
a very wound up position is observed as the
discus reaches its furthermost and backwards
point. Following, the upper part unwinds
until approximately the time the right foot
lifts off the ground. Then, the lower parts of
the body catch up and eventually get ahead
and result in another wound up position as
the thrower lands somewhere in the middle
of the circle. The maximum value of this
second wound up position occurs before the
left foot touch down in the front of the circle.
Finally, the system unwinds again, resulting
in a tremendous transfer of angular momentum from the thrower to the discus.
There are a few torsion angles a practitioner can observe as part of a rudimental
analysis of the throw. All angles are formed
approximately during the second double support just before release. To form those angles,
four lines can be drawn (Figure 1).
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WIND-UNWIND SEQUENCE

angle
hips/feet

FIGURE 1. The four lines (axes) that
determine all possible torsion angles
at the moment of maximum torsion of
the system

The first line would pass through the
middle of both feet; the second through the
right and left hip joints; the third through
the right and left shoulder; and the fourth
through the right shoulder and the center
of the discus. Figure 2 shows the six hidividual torsion angles that are formed as a
result of those four lines. The lines show
the degree and location of the system's
wound up position.
Figures 3, 4 and 5 show how those angles
typically change during the throw. As far
as the time periods, the main focus in most
cases is during the period between the landing of the right foot (RTD) and the release
of the discus (FtEL). During this phase, the
torsion angles of the shoulders in relation to
the hips; of the hips in relation to the feet;
and of the throwing arm in relation to the
shoulders, all of those values reach a local
maximum which expresses the maximum
magnitude of winding up just before the
final unwinding. In most throwers, maximum torsion of the hips in relation to the
feet is reached first, followed by that of the
shoulders in relation to the hips. Similarly,
maximum torsion of the shoulders relative
to the hips is followed by maximum torsion
of the right arm relative to the shoulders.
A careful consideration of the fluctuation
and order of the angles described above
reveals a pattern where the lower parts
of the thrower+discus system begin their
actions before the upper parts, something

14

techniques AUGUST 2022

Angle
Right

Angle
Shoulders/feet

arm/hips I

Angle
Right arm /feet

FIGURE 2. The six possible individual angles formed AT MAXIMUM SYSTEM TORSION.

that is typical in throwing activities. The
most prevailing explanation for such
an order of action (Alexander, 1991) is
that during the throwing action, greater
demands are required from the muscula-

ture of the lower parts of the systen
than that of the upper parts. It seen
the muscles of the lower parts of th
tem are required to accelerate the
parts, in addition to supporting thE
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FIGURE 6. Average torsion angles at the moment of
maximum torsion of the system and, at release.
(Data from: Dapena & Anderst, 1997).
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FIGURE 3. Typical

torsion angle changes between the hips and the feet, the shoulders and the feet, and the right arm and the feet during the course of a discus
throw. Note that negative values indicate that the upper parts of the system are
behind the lower parts. RTO= right take off, RTD= right touch down. (Adapted
from: Dapena & Anderst, 1997).
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FIGURE 4.

Typical torsion angle changes between the shoulders and the hips, and
the right arm and the hips, during the course of a discus throw. (Adapted from:
Dapena & Anderst, 1997).
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FIGURE 5. Typical torsion angle changes between the right arm and the shoulders
during the course of a discus throw. (Adapted from: Dapena & Anderst, 1997).
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eration of the upper parts. On the other hand,
the muscles of the upper parts of the system
are required to accelerate the upper parts only.
Another observation is that the musculature of
the lower parts is stronger than that of the upper
parts, but the greater demands placed upon
them makes them act slower as they complete
their task. Because of that, the leg muscles need
to start their actions before the muscles of the
upper body so they can complete their task at
the same time as the muscles of the upper body,
which have a lighter task to do compared to
their own strength. If the upper body is activated
too early, the discus will be released before the
muscles of the lower body and torso have had
the chance to fully participate in the throw,
resulting in a reduced throwing distance.
The torsion angle that is of most interest is
the angle between the line connecting the feet
and the orientation of the right arm. This angle
expresses the total torsion of the system and
is the sum of the angles between the hips and
the feet, the angle between the shoulders and
the hips, and the angle between the right arm
and the shoulders. Figure 3 shows that this total
torsion angle reaches a maximum value during
the single support on the right foot. It is worth
pointing out here that, during actual throwing,
this angle is not as large as the sum of the maximum values of the three angles just described,
and this is because those three angles reach
their maximum values at different times, as
implied earlier.
Figure 6 shows an average magnitude of the
six torsion angles at the moment the right arm
reaches its maximum torsion relative to the line
connecting the feet. The larger the value of the
torsion angle between the right arm and the feet
(their respective lines), the better. If the value of
that angle is smaller than the average, one may
have to observe the values of the angles between

the hips and the feet, the shoulders and the
hips and the right arm and the shoulders
to ascertain which one of them may be
responsible for such a discrepancy, since
those three angles add up to the total torsion angle of the system.
Figure 6 also shows an average magnitude of the six torsion angles at the moment
of release. Those angles show how well the
thrower may have unwound during the
transfer of the angular momentum from
the body to the discus, following the double
support in the middle of the circle. Ideally,
the thrower would like to obtain a large
angle between the right arm and the feet at
release. One should keep in mind, though,
that if the thrower is airborne during
release, that torsion angle may not be very
useful. Instead, the angle between the right
arm and the hip axis may be the preferred
way to evaluate as to how well the thrower
unwound. Again, large values of this angle
are desired at release.
The separation between the hip and the
shoulder axes has been a well-known technical point in discus throwing, where the
thrower aims to increase the angle between
the hip axis and the shoulder axis during the
final double support. Figure 3 shows that
this angle typically reaches its maximum
value between right and left foot touch
down in the front of the circle. In addition
to separating those two axes during the final
KIRBY LEE IMAGE OF SPORT

double support position, many practitioners
also advocate an active separation of those
two axes in the back of the circle during the
transition from double to single support
over the left foot. To achieve this, the shoulders, in at least some throwers, literally stay
back and "negate" the leading of the lower
part of the body, and this action may inhibit
the maximum development of momentum in the back of the circle, which is of
paramount importance in discus throwing
(also see Maheras, 2022). An examination
of Figure 4 shows that after reaching a local
maximum during the winds, the hip/shoulders angle becomes progressively smaller
all the way to (and even past) the right
foot take off. Eventually, at the end of this
unwinding phase, the shoulders completely
catch up with the hips, just before left foot
take off.
Indeed, there is no need for an active
separation between the hip and the shoulder axes in the earlier part of the turn in
the back of the circle. In most cases, all
the thrower needs to do in the back of the
circle is to make sure that the shoulders
neutrally follow the lead of the right leg. The
shoulders should not "negate" the turn in
the back of the circle. In the best case scenario, for those throwers who are capable
of doing it correctly, the left arm could be
"thrown" to the left during the turn in the
back of the circle so it can aid in the devel-

opment of momentum (also see Maheras,
2011). Regarding the hips and shoulders
separation, all that matters is that those two
axes are well separated in the final double
support phase only. Attempting to separate
the axes in the back of the circle does not
facilitate that.
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